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Abstract

Objective—To examine the impact of sexuality education practices on adolescent birthrates
while controlling for demographic characteristics and religious/ political factors at a state level.

Design—~Prospective cohort study.
Setting—Twenty-four states, from 1997 through 2005.
Participants—Girls aged 15 to 17 years.

Main Exposure—The state sexuality education practices (ie, sexually transmitted disease
prevention, pregnancy prevention, condom efficacy) for 1996 through 2004 from the Centers for
Disease Control and Prevention School Health Profiles Survey.

Main Outcome Measures—State birthrates for girls aged 15 to 17 years for 1997 through 2005
from the Centers for Disease Control and Prevention.

Results—In a longitudinal, unadjusted model, our findings provide evidence that increased
sexuality education within school curricula is associated with lower adolescent birthrates (average
sexuality education topics p=—0.61; P=.001). However, the effect of sexuality education
disappeared when taking into consideration the demographic characteristics, religiosity, and
abortion policies of the state (average sexuality education topics f=-0.12; P=.26). States with
higher religiosity rankings and greater political conservatism had higher adolescent birthrates.
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Conclusions—The effects of sexuality education were constrained by state characteristics and
do not independently explain the considerable variations in adolescent birthrates found across
states. Our findings underscore the strong influence of state characteristics on adolescent birthrates
above and beyond sexuality education, which must be considered when evaluating the efficacy of
sexuality education programs.

By and large, US adolescent birthrates have been on the decline. From 1960 to the
mid-1980s, adolescent birthrates gradually decreased by nearly 50%.1-3 Progress stalled
between 1985 and 1990, when adolescent birthrates increased by almost 20%. However,
starting in 1991, adolescent birthrates restarted a significant and steady decrease (by 30%)
that discontinued only briefly in 2006 and 2007.# In 2008, adolescent birthrates again
decreased. Finally, in 2009, the rates hit the lowest point since records began 70 years ago,
down 6% from the 2008 rate to 39.1 births per 1000 adolescent girls aged 15 to 19 years.®
Still, the United States remains disproportionately affected by the rate of adolescent births
compared with other developed countries. As a comparison, the United Kingdom has the
highest adolescent birth-rate in Europe, but it is only approximately half the adolescent
birthrate in this country (2007 data: United Kingdom=26.7 births per 1000 girls aged 15-19
vs United States = 42.5 births).%7 Similarly, the US adolescent birthrate is about 10 times as
high as that in Switzerland (4.3 per 1000), which has the lowest adolescent birthrate in
Europe.

Adolescents and parents agree that school-based programs should be an important source of
formal education for adolescent sexual health.8:° Yet, the literature examining the efficacy
of current school-based sexuality education programs is mixed.19-16 |n 2010, a systematic
review of abstinence education studies found /nsufficient evidence to support the
intervention on the basis of inconsistent results across studies.1” A similar review of
comprehensive sexuality education (ie, a strategy that promotes behaviors that prevent or
reduce the risk of pregnancy, human immunodeficiency virus [HIV] infection, and other
sexually transmitted infections) concluded efficacy in reducing sexual risk behaviors,
including engagement in any sexual activity, frequency of sexual activity, number of
partners, and frequency of unprotected sexual activity.18 Limited direct evidence of
effectiveness for reducing pregnancy, however, was found. In a related review, a number of
sexuality education programs (using mostly comprehensive strategies) reduced adolescents’
sexual risk behaviors but were less effective in reducing rates of adolescent pregnancy.® To
better understand associations between school-based sexuality education programs and
adolescent sexual behaviors, these programs must continue to be rigorously examined. In
this study, we evaluated longitudinal associations between adolescent birthrates (ie, births to
girls aged 15-17 years) from 1997 through 2005 and state-level sexuality education program
components from 1996 through 2004 that are presumed to be influencing adolescent sexual
risk behaviors.

METHODS
DEPENDENT VARIABLE: ADOLESCENT BIRTHRATES

Given the unexplainable uptick in adolescent birthrates that occurred in 2006 and 2007, we
examined only state adolescent birth-rates for the years 1997 through 2005. State adolescent
birth-rates were measured as the number of live births per 1000 girls aged 15 to 17 each year
from 1997 through 2005, using data from the Centers for Disease Control and Prevention.20
These rates are based on the birth certificates registered in all states and made available from
the National Center for Health Statistics at the Centers for Disease Control and Prevention.

Arch Pediatr Adolesc Med. Author manuscript; available in PMC 2012 September 05.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Cavazos-Rehg et al. Page 3

PRIMARY INDEPENDENT VARIABLE: SEXUALITY EDUCATION

Data from the School Health Profiles (Profiles) was used to determine the proportion of
schools within a state that provided instruction on sexuality education.?! In 1995, the
Centers for Disease Control and Prevention, in collaboration with state and local education
and health agencies, developed Profiles to biennially document practices of public
secondary schools. The principal or the school’s lead health education teacher completes the
self-administered questionnaire. Response rates are 70% or greater, and appropriate
documentation is weighted to reflect the likelihood of principals or teachers being selected
and to adjust for differing patterns of nonresponse. We used 1996 through 2004 Profiles
data; data for 2006 Profiles were excluded because of a marked difference from prior years
in the way that the public-access data were calculated. Eligible states (listed in Table 1) were
the 24 that participated in and had weighted data for at least 3 of the 5 Profiles years (1996,
1998, 2000, 2002, and 2004). Eight states participated in the Profiles with weighted data for
3 of the 5 years, 5 states for 4 years, and 11 states for all 5 years.

Participants were queried: “During this school year, have teachers in this school tried to
increase student knowledge on each of the following topics in a required health education
course in any of grades 6 through 12?” Responses were yes or no on various sexuality
education topics listed in Table 2. We also used an overall measure of sexuality education
instruction for each state to represent an average score across all 13 sexuality education
topics (hereafter referred to as the states’ average score of all topics taught).

OTHER INDEPENDENT VARIABLES

The state-level poverty rate, race/ethnicity, and violent crime rate were considered in the
analysis on the basis of existing literature that correlates them with adolescent sexual risk
taking.2223 The percentage of children younger than 18 who live under the poverty
threshold, as defined by the US Office of Management and Budget, was accessed from the
Census Bureau’s small-area income and poverty estimate files.24 Adolescent race/ethnicity
distribution was obtained by the Surveillance, Epidemiology, and End Results Program. The
annual state-level violent crime rate (ie, murder, rape and sexual assault, robbery, and
assault) was retrieved from the Bureau of Justice Statistics online data bank (http://
bjs.ojp.usdoj.gov), which is obtained from the Federal Bureau of Investigation’s Uniform
Crime Reports and documented at a rate per 100 000 population.

Variables reflecting the state’s religious and political climate included the following 3
factors. First, an index score of religiosity from the US Religious Landscapes Survey,
published by the Pew Forum on Religion and Public Life, was used. The Pew survey was a
telephone survey conducted during 2007 and 2008 (35 957 participants). Following methods
published elsewhere,2> we used the average percentage of respondents in each state who
endorsed the most religious answer across 8 questions about religion. Second, the political
climate was an annual measure of state-level citizen preferences on a liberal-conservative
scale.6 Third, the 2005 adolescent abortion law for each state (parental consent, parental
notification, no law, law enjoined, or minor allowed) was also considered.2’

All procedures were approved by the Washington University Institutional Review Board.

STATISTICAL ANALYSIS

State adolescent birthrates over time (1997 through 2005) were modeled using linear mixed-
effects models for repeated measures (repeated observations nested within states). The
primary predictor was the annual percentage of schools within a state teaching sexuality
education topics. Sexuality education topics were lagged 1 year for odd years and 2 years for
even years (eg, 1996 Profiles data were used for 1997 and 1998, and 1998 Profiles data were
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used for 1999 and 2000). Because 2006 Profiles data were not used, 2004 Profiles were used
for 3 years of data: 2005, 2006, and 2007. The relationship between the overall average of
the sexuality education topics and adolescent birth-rates was examined. In addition, the
relationship between each specific sexuality education topic and adolescent birthrates was
examined in separate univariate models. The year was included in the model to account for
trends in adolescent birthrates that could not be explained by any of our measured variables
over time. A quadratic polynomial trend was used because it fit the birthrate data better than
a linear trend. Then, we adjusted for the demographic characteristics of the state as a block,
and lastly we adjusted for the state religious/political climate variables as a block. For time-
varying covariates (ie, the sex education variables, race, violent crime, and poverty), to
separate the effects of differences within states over time (ie, within-state effects) and the
effects of differences between states (ie, between-state effects), we included both the state’s
mean on the time-varying covariate (ie, a between-states variable) and the state’s time-
varying deviation around its mean (ie, a within-states variable) in the model.28 Models
included a random effect for state. A first-order antedependence covariance structure was
used. P<.05 was considered statistically significant. We used SAS, version 9.2 (SAS
Institute, Inc), for statistical analyses.

From 1996 through 2004, most of the 24 states had relatively high percentages of schools
teaching sexuality education topics, except for how to use a condom, which was taught to a
much lower degree (Table 2).

In 1997, the mean (SD) birthrate for girls aged 15 to 17 years old was 25.6 (8.4) births per
1000 girls; this gradually decreased to 17.7 (5.4) births per 1000 girls in 2005 (Figure).
Other state demographic and political variables are presented averaged over time by state in
Table 1. New Hampshire had the lowest mean adolescent birthrate during the study period
(9.7 births per 1000 girls), whereas Arkansas had the highest (34.8). Alaska had the lowest
average score of all sexuality education topics taught (68.8%), whereas New York had the
highest (91.0%).

There was a significant inverse relationship between a state’s religiosity and the percentage
of schools in the state teaching condom efficacy or how to correctly use a condom (averaged
over time), indicating the more religious the state, the less condom education was taught
(condom efficacy r=-0.48; P=.02; correct condom use /=—0.58; P£=.003). The political
ideology of a state was significantly associated with most of the sexuality education topics
(significant rranged from 0.43 to 0.68), indicating that the more liberal the state, the more
sexuality education topics were taught. Political ideology was explored as a potential
covariate in multivariable models but was not retained in the analysis because it was highly
correlated with the sexuality education topics.

Results are presented in Table 3 for within- and between-state effects for each sexuality
education topic, first in univariate analysis and then in a multivariable analysis that adjusts
for time trend, state demographic variables, and state religious/abortion law variables, in that
order. For time-varying covariates, within-state effects are represented in the model by the
state’s time-varying deviation around its mean, and between-state effects are represented in
the model by the state’s mean on the time-varying covariate. Adolescent birthrates over time
could not be explained by within-state changes in most of the sexuality education topics
over time, evidenced by the nonsignificance of the within-state effects of the sexuality
education topics even in univariate analysis. The within-state effect of HIV infection
prevention became significant in the final model, indicating that increasing education on
HIV infection prevention within a state over time is associated with lower birthrates. Two
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states, Alabama and Idaho, increased their HIV infection prevention education over time to
nearly perfect so that essentially all schools taught HIV infection prevention (Alabama from
94% to 100% and Idaho from 92% to 99%) and were thus influential in this finding. These
states were not excluded from the model; however, more years of data with more states
exhibiting changes in this topic over time may be necessary to validate these findings.

Many significant associations were found for between-state effects in univariate analysis.
States with higher average percentages of schools teaching sexuality education topics had
lower birthrates on average. Significant associations between sexuality education topics and
adolescent birthrates were found for the states’ average score of all topics taught and for 8 of
the 13 topics (ie, HIV infection prevention, pregnancy prevention, sexually transmitted
disease prevention, abstinence as the most effective method to avoid HIV infection, how
HIV is transmitted, condom efficacy, how to correctly use a condom, and human sexuality).
For example, a 1% increase in the states’ average score of all topics taught was associated
with 0.6 fewer births per 1000 girls aged 15 to 17 years (£=.001).

Adding time trend to the model had a minimal effect on the associations between the
sexuality education topics and adolescent birthrates (step 1); however, for many of the
sexuality education topics, the between-state effects lost significance when adjusting for
both time trend and the demographic characteristics of the state (step 2). Specifically, this
pattern was observed for HIV infection prevention, pregnancy prevention, sexually
transmitted disease prevention, abstinence, how HIV is transmitted, and human sexuality. In
the final step (step 3), adding the religious/abortion law variables to the model eliminated
the remaining significant between-state effects for the states’ average score of all topics
taught and how to correctly use a condom. The between-state effect of condom efficacy
changed from being associated with lower adolescent birthrates to being associated with
higher birth-rates when adding the religiosity and abortion law variables. The strong
correlation of religiosity and abortion laws with condom efficacy may be causing the effect
to turn in the opposite direction. The between-state effect of the influence of alcohol/drugs
on HIV-related risk behaviors becomes significant when adjusting for all covariates,
indicating that states teaching this topic in more schools have lower birthrates. This may be
a true finding; however, this topic was queried only in the year 2002 and beyond, resulting
in a model using only 3 years of data. This finding would need validation with more data. Of
note, Delaware was excluded from specific HIV topic models (ie, HIV infection prevention,
abstinence to avoid HIV, how HIV is transmitted, number of young people who contract
HIV, and how to find information related to HIV) because it was disproportionately
influential, indicated by large residuals (predicted adolescent birth-rates were much lower
than observed adolescent birth-rates), large Cook’s distance values, and large fixed-effects
deletion estimates for these sexuality education topics.

Many state characteristics were significantly associated with adolescent birthrates in the full
models. As an illustration, we provide details on the model that included the states’ average
score of all topics taught. Within-state differences in race were significantly associated with
birthrates; the higher the proportion of whites, the lower the birthrates (B=-0.58; £=.03).
Between-state differences in poverty were also significant, with a higher average poverty
level associated with a higher adolescent birthrate (3=0.56; £ =.005). Higher religiosity of a
state was associated with higher adolescent birthrates (3=0.25; £=.01). Compared with
parental consent adolescent abortion laws, having no adolescent abortion law was
significantly associated with lower adolescent birthrates (no law p ==7.2; P=.04).
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COMMENT

Birthrates for girls aged 15 to 17 years at the time of birth varied significantly across the
examined states by as much as a 3-fold difference (from 9.7 live births per 1000 adolescent
girls to 34.8). Increased state adolescent birth-rates were associated with a higher proportion
of poverty and minorities. In addition, conservative state characteristics (ie, higher
religiosity and stricter abortion policies) were associated with higher adolescent birthrates.

Within states, sexuality education changed very little over time and few significant within-
state effects were found. Greater differences are present between states in the sexuality
education, and many significant associations were found for between-state effects when
comparing adolescent birthrates and sexuality education in univariate analyses. These
findings are consistent with reviews of comprehensive sexuality education that concluded
efficacy in reducing youth sexual risk behaviors.18

Extending past reports by using a more comprehensive model of sexuality education, our
main findings revealed that sexuality education was not associated with teen birthrates once
religiosity measures and abortion policy were included in the analysis. Thus, the effects of
sexuality education were constrained by state characteristics and do not independently
explain the considerable variations in adolescent birthrates found across these states.

Separating the impact of state characteristics, such as social conservatism, religiosity, and
abortion policy, from the impact of sexuality education on adolescent births is complex.
Possibly states with more conservative political values and higher religiosity less fully
implement the sexuality education programs, which in turn leads to higher adolescent
birthrates. Another potential explanation is that the quality of sexuality education is similar
across states but the educational messages are disregarded by adolescents who reside in
more conservative and/or more religious states. Last, our findings may occur because
adolescent girls who reside in states with more conservative political values and higher
religiosity and stricter abortion policies are less likely to have an abortion compared with
adolescent girls who reside in other states.

Regardless of the mechanism, there are some clear issues that states must face regarding
adolescent births. First, births in girls aged 15 to 17 years are a public health issue with
many potential adverse health and social consequences for mother and child. States with the
highest conservative values paradoxically have the highest rate of adolescent births across
these states and must pragmatically identify methods to reduce the rate of adolescent births.
States with more conservative religious values and strict abortion policies can continue to
support abstinence as the safest behavior, but we would urge that all states embrace
comprehensive sexuality education. Even in states with conservative religious values and
abortion restrictions, youth are becoming sexually active. These young girls must be
knowledgeable about ways to protect themselves from unwanted pregnancy through the use
of condoms or other contraceptives. Our findings underscore the strong influence of
religiosity and abortion policies on adolescent birthrates above and beyond sexuality
education. Policy makers, health care providers, researchers, and other key stakeholders
must realistically address these confounding issues when evaluating and implementing
sexuality education programs. The metric of the success or failure of the state policies
should be the birthrate among 15- to 17-year-old girls.

The findings are limited by several factors. Foremost, findings are based on adolescent
birthrates, not pregnancy rates. We opted to examine state-level birthrates over pregnancy
rates because birthrates are based on highly complete, reliable, and accurate birth certificate
data.2? In comparison, state-level pregnancy data are released on an irregular basis.
Moreover, the accuracy of pregnancy estimates relies on abortion and fetal loss data that are
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much less current, complete, and reliable than birthrate data.2? Also, we cannot measure the
quality of sexuality education. Furthermore, we had weighted Profiles data for 24 states that
include good geographic and cultural variety. The advantages of using the Profiles data are
that these are of high quality and no other data set measures delivery of sexuality education
by state. Last, our state-level analysis is correlational and potentially overlooks other
important determinants.

Despite these limitations, the implications are significant. We found considerable variation
in adolescent birth-rates across states. Teaching more sexuality education did not lower
adolescent birthrates when accounting for state characteristics (ie, higher religiosity, stricter
abortion policies, and sociodemographic characteristics). Thus, our findings suggest that
religious and political values and related state-level social forces are important to consider in
comprehensive analysis when examining the efficacy of sexuality education programs.

Acknowledgments

Funding/Support: This work was supported by grants UL1 RR024992 and KL2 RR024994 from the National
Center for Research Resources, a component of the National Institutes of Health (NIH), and NIH Roadmap for
Medical Research and by grant KO2DA021237 from the NIH. This study was also supported in part by a Career
Development Award (National Institute on Drug Abuse, KO1DA025733) from the NIH (Dr Cavazos-Rehg) and a
Midcareer Investigator Award (K02 DA021237) from the NIH (Dr Bierut).

References

1. Ventura SJ, Abma JC, Mosher WD, Henshaw SK. Estimated pregnancy rates by outcome for the
United States, 1990-2004. Natl Vital Stat Rep. 2008; 56(15):1-28. [PubMed: 18578105]

2. Ventura SJ, Abma JC, Mosher WD, Henshaw S. Estimated pregnancy rates for the United States,
1990-2000: an update. Natl Vital Stat Rep. 2004; 52(23):1-9. [PubMed: 15224964]

3. Ventura SJ, Mosher WD, Curtin SC, Abma JC, Henshaw S. Highlights of trends in pregnancies and
pregnancy rates by outcome: estimates for the United States, 1976-96. Natl Vital Stat Rep. 1999;
47(29):1-9.

4. Mathews TJ, Minifio AM, Osterman MJK, Strobino DM, Guyer B. Annual summary of vital
statistics: 2008. Pediatrics. 2011; 127(1):146-157. [PubMed: 21173001]

5. Hamilton BE, Martin JA, Ventura SJ. Births: preliminary data for 2009. Natl Vital Stat Rep. 2010;
59(3):1-19. [PubMed: 22145497]

6. Martin JA, Hamilton BE, Sutton PD, et al. Births: final data for 2007. Natl Vital Stat Rep. 2010;
58(24):1-85. [PubMed: 21254725]

7. United Nations Statistical Division. Demographic Yearbook. New York, NY: United Nations; 2007.

8. Eisenberg ME, Bernat DH, Bearinger LH, Resnick MD. Support for comprehensive sexuality
education: perspectives from parents of school-age youth. J Adolesc Health. 2008; 42(4):352-359.
[PubMed: 18346660]

9. Lagus KA, Bernat DH, Bearinger LH, Resnick MD, Eisenberg ME. Parental perspectives on sources
of sex information for young people. J Adolesc Health. 2011; 49(1):87-89. [PubMed: 21700163]
10. Ball H. Theory-based abstinence-only intervention may delay sexual initiation among black urban

youth. Perspect Sex Reprod Health. 2010; 42(2):135-136.

11. Jemmott JB 111, Jemmott LS, Fong GT. Efficacy of a theory-based abstinence-only intervention
over 24 months: a randomized controlled trial with young adolescents. Arch Pediatr Adolesc Med.
2010; 164(2):152-159. [PubMed: 20124144]

12. Kirby D. The impact of abstinence and comprehensive sex and STD/HIV education programs on
adolescent sexual behavior. Sex Res Social Policy. 2008; 5(3):18-27.

13. American College of Obstetricians and Gynecologists (ACOG). Adolescent Pregnancy Prevention
Programs. Washington, DC: ACOG; 1995.

14. Greydanus DE, Pratt HD, Dannison LL. Sexuality education programs for youth: current state of
affairs and strategies for the future. J Sex Educ Ther. 1995; 21(4):238-254.

Arch Pediatr Adolesc Med. Author manuscript; available in PMC 2012 September 05.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Cavazos-Rehg et al.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

Page 8

Peterson JL, Card JJ, Eisen MB, Sherman-Williams B. Evaluating teenage pregnancy prevention
and other social programs: ten stages of program assessment. Fam Plann Perspect. 1994; 26(3):
116-120. 131. [PubMed: 8070548]

Scher, L.; Maynard, R.; Stagner, M. Interventions Intended to Reduce Pregnancy-Related
Outcomes Among Adolescents. Oslo, Norway: Campbell Collaboration; 2006. p. 12
Community Guide Branch, Centers for Disease Control and Prevention. [Accessed May 5, 2011]
Prevention of HIV/AIDS, other STIs, and pregnancy: group-based abstinence education
interventions for adolescents. http://www.thecommunityguide.org/hiv/abstinence_ed.html
Community Guide Branch, Centers for Disease Control and Prevention. [Accessed May 5, 2011]
Prevention of HIV/AIDS, other STls, and pregnancy: group-based comprehensive risk reduction
interventions for adolescents. http://www.thecommunityguide.org/hiv/RRriskreduction.html
Kirby, D. Emerging Answers 2007: Research Findings on Programs to Reduce Teen Pregnancy
and Sexually Transmitted Diseases. Washington, DC: National Campaign to Prevent Teen and
Unplanned Pregnancy; 2007.

Centers for Disease Control and Prevention. [Accessed May 23, 2010] VitalStats. http://
www.cdc.gov/nchs/vitalstats.htm

Grunbaum, JA.; Di, Pietra J.; McManus, T.; Hawkins, J.; Kann, L. School Health Profiles:
Characteristics of Health Programs Among Secondary Schools (Profiles 2004). Atlanta, GA:
Centers for Disease Control and Prevention; 2005. http://www.cdc.gov/healthyyouth/profiles/
2004/report.pdf

Kotchick BA, Shaffer A, Forehand R, Miller KS. Adolescent sexual risk behavior: a multi-system
perspective. Clin Psychol Rev. 2001; 21(4):493-519. [PubMed: 11413865]

Finer LB, Henshaw SK. Disparities in rates of unintended pregnancy in the United States, 1994
and 2001. Perspect Sex Reprod Health. 2006; 38(2):90-96. [PubMed: 16772190]

US Bureau of the Census. [Accessed November 9, 2011] Small area income and poverty estimates,
state and county estimates. http://www.census.gov/did/www/saipe/

Strayhorn JM, Strayhorn JC. Religiosity and teen birth rate in the United States. Reprod Health.
2009; 6:14.10.1186/1742-4755-6-14 [PubMed: 19761588]

Berry WD, Ringquist EJ, Fording RC, Hanson RL. Measuring citizen and government ideology in
the American states, 1960-93. Am J Pol Sci. 1998; 42(1):327-348.

Dailard C, Richardson CT. Teenagers’ access to confidential reproductive health services.
Guttmacher Rep Public Policy. 2005; 8(4):6-11.

Hedeker, D.; Gibbons, RD. Longitudinal Data Analysis. New York, NY: Wiley; 2006.

Ventura SJ, Mathews TJ, Hamilton BE, Sutton PD, Abma JC. Centers for Disease Control and
Prevention (CDC). Adolescent pregnancy and childbirth—United States, 1991-2008. MMWR
Surveill Summ. 2011; 60(60 suppl):105-108. [PubMed: 21430634]

Arch Pediatr Adolesc Med. Author manuscript; available in PMC 2012 September 05.


http://www.thecommunityguide.org/hiv/abstinence_ed.html
http://www.thecommunityguide.org/hiv/RRriskreduction.html
http://www.cdc.gov/nchs/vitalstats.htm
http://www.cdc.gov/nchs/vitalstats.htm
http://www.cdc.gov/healthyyouth/profiles/2004/report.pdf
http://www.cdc.gov/healthyyouth/profiles/2004/report.pdf
http://www.census.gov/did/www/saipe/

Cavazos-Rehg et al. Page 9

< 35
T o
> S
> o» 30
c ]
5 £
al = 25 O— 4
5 & ® o
% =) \
g < ® o—o

82

5 15_

o

S

— 104

S
=z o
T 2 5-
) =
> [aa)
>
E.- O I I I I I I I I 1
5 1997 1998 1999 2000 2001 2002 2003 2004 2005
<
= Year
-]
c
%)
Q
=

Figure.
Mean birthrates for girls aged 15 to 17 years over time for included states.

<
o
U
>
>
c
=
e
<
)
=]
c
)
Q
=

Arch Pediatr Adolesc Med. Author manuscript; available in PMC 2012 September 05.




Page 10

Cavazos-Rehg et al.

*s01d01 UONEINPa AI[eNX8S [[e SO0 8100S afIaAR UR JO WI0) 8} Ul S|9A3] 8)eIS SS008 UONONASUI UOIBINpa AJI[enXas JO aInNseal |[2JaN0 Uy

q

's1eak /T 01 GT pabe spnb 0ooT Jad syuiq w>_._mv

Juasuod [ejualed 8'se (81) L2 (80)cv¥8 (91T)9°CT (z1) 8.8 (CZANIAS uIsuoasIm
uoledlHIoU [ejuased 8'8 (tv) €12 o)ove (TT)8¢€e (02 L¥8 (o) eee eIUIBIA 1S9
uonEILIOU [ejuBJed SYS (ve) 85z (e1)6s8  (60)LTT (Te) L1 (Te) 561 yen

Juasuod [ejualed 675 (e€) veL (Lo)6v. (2T)T6T (T1) 528 (Sv) 6'TE EESEVIEN

Juasuod [ejualed 0Ty (ve) €s¢ (L0)zzg  (sT)LST (6'¢) €88 (re) 8ee olyo

1U8SU0 [eIUB.IEd Sov (er) S8 (z1)006 (ST)L¥T (€2) 09L (91 62T el0ed YuUoN

Me| ON 9ve (88) L5 (s0)8.5 (6T)6°02 1) 016 (L¢)esT SIOA MBN

pautofus me 8'8C (08) zvT o) sve (1) v8 (8'2) 6'S8 (s2) L6 alysdweH maN
uoneILNOU [ejussed 6Ty (89) 05 (t1)gsg (go)6eT (0¢) vsL (T v61 BYselgeN
pautofus me o'ty (82) 182 (z1) 028 (2T)6'6T e TLL (1) €8T BUBJUON

Juasuod [ejualed 0'Sy (ze) €25 (20) 218 (5T)8°9T (92018 (e€) 92 LINOSSIN
uoNEILIOU [ejuBJed T'8€ (s2) v8e (trzee @nvor (s2)zL8 (21) 69T B10S3UUIN

Juasuod [ejualed 8'0v (6€) Gs5 (80)89. (6T)LST (6'T) v'08 (0¢) €02 ueBIyaIN

Juasuod [ejualed 7'0€ (t2) 918 (so)gsL (0a)Ter (20) 158 (62 v'vT spasnyoessely

pamo|[e Joulin 9'6¢ (Dert (Go)gse (@nevr (6'0) 9'88 (Lmger aure\
uolyedlHIoU [ejuared G'6E (91) L82 (80) 216 (9T)TCT (7'2) 058 (21021
pautofus me G'6E (eTT) 959 (0)oe9 (0T)LST (T1)ves (L'v) 692

pautofus me Tl (e1) v5e (8o)z8 (TTOT (Ev) TLL (re) oz ouep|

Me| ON vy (1) 952 (G est (T TYT (8'1) 9°06 (Tv)vee lremeH

uoledlHIoU [ejuased 60V (69) 829 (80) 229 (eT)G¢€T (8'1) 7’68 (T9) 062 aleme|ag

pamo|[e Joulin 0ce (28) 8z (o1, metr (eT) 188 (8e) g9t 1nNoRosUL0D

Juasuod [ejualed 9'€S (Tv) 2Ly (S0)zeL (eTvee (CRIRAT) (09) 8'v¢ sesuexy

pautofus me 8'6C (vv) 619 1tse  (veer (2'2) 889 (7€) 012 exse|y
1U8sU0J [eJUaIEd G (1) 697 (zo)res (@msee (Lv)9e8 (6'9) v've euweqely
meTuonioqy  ues iy ‘Aisolblpy  goreY sWID WBI0IA pPHUM % 2A1IBAOC Ul UBIP|IYD JO % nmo_ao.r uoireonp3 gS9relyLIIg abeuss | alels

Alenxas ||V 10 a10s abe oAy

(as) ues N

NIH-PA Author Manuscript

NIH-PA Author Manuscript

G00Z—/66T ‘a1e1S Aq sajgelieA [eanIjod/snolbijay pue ‘sonsiialoeleyd alydeibowaq ‘$9109S uoieanp3 Alljenxas ‘sajedyuig

NIH-PA Author Manuscript

Arch Pediatr Adolesc Med. Author manuscript; available in PMC 2012 September 05.



Page 11

Cavazos-Rehg et al.

'SWIBY @ SSOI0R Jamsue snoifial 1SoW 8y} Pasiopus oym sjuspuodsal Jo abejusolad mmSm><x

‘uoirejndod 000 00T 4ad (3jnesse pue ‘A1aqgos ‘}nesse [enxas pue adel ‘Japinw ‘ar) AW Ew_o_>m
"allyM ale oym a1ess ayl ul ajdoad jo m@ﬁcwemn_b
‘poysaiy Auanod [eiapa) syl MoJag SaWO0dUT YIIM SaljIley Ul 9AI] oym 8T eyl JaBunoA uaip(iyo Jo mmﬁcmem&

NIH-PA Author Manuscript NIH-PA Author Manuscript

NIH-PA Author Manuscript

Arch Pediatr Adolesc Med. Author manuscript; available in PMC 2012 September 05.



Page 12

Cavazos-Rehg et al.

'sJeak |[e 104 parianb jou a1em soido |

q

'$01d0} UOIIRINPa AN[eNXas [[e SS0.0e 3100S 9BRJanR U JO WIOY B} U S|9A3] S1eIS SS0J08 UOIINASUI UOIBINPa AN[enxas JO aInsesw |[eJano uv,

"SNUIA ADUBId1§apoUNWILL UBWNY ‘AlH :UONRIABIGY

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am.wv 908 Aw.ov 518 Qm‘_o_>m:mn )SLI palelal-AlH U0 saduanjjul jednynd 1o |eldos
(rv) 116 (L9626 gApog uewny ay) s10a)fe AIH MOH
Aw.mv '06 Ao.ov 006 Qw._o_>mcmn Sl pajejal-A|H uo mms._n 13410 pue [oyodje Jo aduanjjul
(99928 (09688 gfenxes uewinH
G.wv 8'/L Am.t 6L G.ov 608 Am.b 19/ Q_w:_umwu AIH/AIH 01 pale|al S83IAISS 10 uoljew.iojul pijeA putl) 01 MoH
G o8 Lvs (1) L8 g/\IH 186 oym ajdoad BunoA o "oN
(zot)zee (tsr)gee (osT)06E  (PST)9vy  (0GT) viw wopuod e asn AJ1991109 0} MOH
(zer)oso (Lzn) 169 (90m)zo0oL (Lom)soL (66)€€L £oea1445 WOpUo)
(tr)eee  (L9)ove (9€)8ve (8216 (90) €66 panwsuen si AlH MOH
(sv)oee  (99)ge6  (wv)sve (S¥6c6  (12) 996 uonoajul AIH PIOAR 0} POYIBW 3AIOBJS 1SOW 8Y) Se 3dUBUNSqY
(61516 (L9 ecte (€9)ote (0v)oes  (S5€)zee uonuanald asessip papiwsues} Ajjenxas
(z9)tes (61628 (e1)1e8 (62828 (28118 uonuenaid Aoueubaid
(8e)T196 (1€)99%6 (62)896 (L2)Ls6 (52 €96 uonuanaid uondaul AlH

so1do} [enpiAIpu|
es)eeg  (g9)ees  (89)ves (€9 vT8  (€9) €8 pHbner so1doy e 40 21005 abesony

soidol ||

Y002 2002 0002 866T 966T % 's01do L uotreonp3 Aiijenxes Buiyoes | a1eis ay} Ul S|ooyds

(as) ues N
awi] JanQ saido] uolreanp3 Alfenxss 4o saAndiosaq
Z?9lgel

NIH-PA Author Manuscript

Arch Pediatr Adolesc Med. Author manuscript; available in PMC 2012 September 05.



Page 13

8z 210 v 070 SM \%B uewiny ayj s1oaye AlH MoH
€0’ A 8T" 8C'0- s4
zs 600 17 600 SM  Sioineyaq sl parelal-AlH uo sbnip Jayio pue |oyoaje Jo sduanjyu|
114 TT°0- €0°  9¥'0- sS4
29 v0'0 ¥S S0°0 SM #Rurenxes ueuinH
45 9T'0- 100 L20- sS4
0z €00~ ve 200- SM 9+9bUNS8) AIH/AIH 01 paje|al S30IAISS 10 UOIRWLIOJUI PI[eA pulj 0} MOH
T LT0- Sy 9T'0- s4
oT’ 90°0- 08 T00- SM p'9/\IH 19811U0D 0ym a1doad BunoA Jo ‘oN
6 700 200" 6T0- sS4
99 T0°0- 6L TOO SM WIOpU0d © asn A[19a1109 0} MOH
¥0° 70 900" ¥C'0- sS4
€e 20°0- 68  TO0> SM Adea1yye wopuod
cL S0°0 200" 160- sd
56 10°0> oy €00 SM oPsniwsuel st A|H MOH
9’ 90°0- T00" 6.0- sS4
p 20°0- 6. 100 SM UOIJBJUI AH PIOAR 0} POYIBW BAI109)J8 1SOW 8} SB 80UBUNISqY
14 9T'0- 5000 99°0- sS4
9¢ ¥0'0— 08" TO00- SM uonuanald aseasip paniwsuel) Ajfenxas
8T 600 Y0 L20- sd
8y 200- 66° T00- SM uonuanaid Aoueubaid
8y 10— 00" TT'T- sS4
10 ST'0- 6 S00- SM ouonusAald uonosyul AIH

so1do} enpiAipu|

9z ZT0- 1000 T90- sq
orT 10°0- 8 €0°0- SM 1y6ney so1doy |[e 40 8109s Bbesany

soido ||

aneAd d eneAd 9 TN 9 ‘9115 8Y) UIsaIdo | uoiTeanp3 Aylfenxes Buiydes | S|00yS

9 -UsoM Jo -uiyi
GOIGEIEA BonTod FoEnTpeun WISTIRONRE 10 UM

snoiBipy pue dlyde.foweq pue pusJ L dwi | Joj pasnipy

Cavazos-Rehg et al.

G002-L66T ‘SHID PlO-1eIA-LT 0} -GT 0} Salelyuig 0} pajejay so1do uoreanpd Anjenxas
€ alqelL

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Arch Pediatr Adolesc Med. Author manuscript; available in PMC 2012 September 05.




Page 14

Cavazos-Rehg et al.

%002 pue 200z ul Ajuo pauanb sem u_ao¢

'966T 1d20xa SJeak ||e ul patanb sem o_go._.m

'866T Pue 966T 1da0xa sieak ||e ul pauanb sem u_m_ﬁ\u

"[eIUBNIJUI 3 0} PUNOJ S BJeIS SIU} 8SM1E9aq S|3POLU 853 L0 PAPN|OXa Sem areneled

‘papnjoul
10U SNy} pue so1do} uoireanpa Allfenxas ayl Jo Auew Yym palejaiiod Ajybiy sem 11 Inq ‘sajgerten snoibijai/feanijod Jaylo ayl 01 UORIPPE Ul [9POW 3Y3 Ul uoisnjoul o) palojdxa sem ABojoapi _S_H__o&Q

*31e11en02 BulAIeA-awiIl sy} UO UBaW S,31e1S aU) Ag [9pOW 3y} Ul pajussaidal 10344 Sg ‘Ueal i punote UoIBIASP BulAleA-awi s,a1e1s ay) Ag [9po ay Ui pajussaldal 103449 SIS,

*31BIS-UIYMM ‘SN ‘SNUIA ADUBID1JapOUNLILIT UBWINY ‘AH ‘81BIS-USMIS] ‘Sg :SUOIBIABIGQY

80’ 120~ 1§ 210 sg
i 500 8z 100 SM JS101neyaq XS peteja)-A\IH UO S8ousnfjul [einyno Jo [elo0s
60° €20~ S 6T0- sg

aneAd d aneAd 9 e?e43 % ‘97e15 8y} u1saido | uotreanp3 Aifenxes Buiydes 1 s|0040s

91eIS-UsoM 1o -ulyn
gSRIdel e A reonijod peEnIpeun els yoie| YU

gnoibipy pue dlyde boweg pue pusJ L awlL Joj pasnipy

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Arch Pediatr Adolesc Med. Author manuscript; available in PMC 2012 September 05.



